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‘BOOK Call No.: AF644053 
Author: _TARNOVSKIY, I. YA., Dr. of Tech. Sci., Prof. 
Full mitie: ALTERATION OF FORM IN PLASTIC WORKING OF METALS (FORGING 
AND ROLLING) 
Transliterated Title: Formoizmeneniye pri plasticheskoy obrabotke 
metallov (kovka i prokatka) 


PUBLISHING DATA 
Originating Agency: None 
Publishing House: State Scientific and Technical Publishing House of 
Literature on Ferrous and Nonferrous Metallurgy (Metallurgizdat) 
Date: 1954 No. pp.: 524 No. of copies: 5,000 
Editorial Staff: None 
PURPOSE: The book 4g intended for engineers and technicians and also 
for college students specializing in plastic working of metals. 
TEXT DATA 
Coverage: This is a study of the deformation of metals during forging 
and rolling operations. In discussing forging problems, the author 
explains the uniform and the non-uniform (with external friction and 
external zones) upsetting process. Transverse and longitudinal de- 
formations resulting from rolling metals in smooth rollers are ex~ 
amined. Alterations of the shapes of profiled sections in pass rollers 
are also discussed. According Ly, the author, the Soviet theory of the 
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Plastic working of metals has been successfully developed in the last 
20-30 years, but further investigations are necessary for its practi- 


cal application. The book 1s provided with Allustrations, tables and 
diagrams. 


No. of References: 37 Russian, 1917-1951 
Facilities: Works of I. M. Pavlov, S. I. Gubkin, A. F. Golovin, 
A. I. Tselikov, A. P. Chekmarev, E. P. Unksov and others. 


Investigations of A. A. Il'yushin, V. V. Sokolovskiy, K. N. Shevchenka 
and others, 
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Force deteraination in metalworking by prassure. Obr.net.davl. 
no.325=22 '54, (MIRA 12210) 


1. Ural'skiy pobitokuaiclesy institut im. S.M.Kirova. 
 (Rolting (Hetalwork)) (Forging) 
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"Problem of Determination of Stresses During the Working of Metais 
by Pressure", Obrabotka Metallov Davieniyem, Moscow, 1954, Nr 3, pp 5-22. 
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GANAGO, O.A.: TARNOVSKIY, I.Ya; DUGINA, N.A., tekhnicheakiy redaktor, 
(Seamless drop hammer forging} Bezobloinaia shtanpovka na molotakh. 
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"Bezoblaynaya Shtampovka na Molotakh" (Flashless Forging on Hammers), 
Mashgiz, Moscow, 1955, 86 pp. (See also: Sbornik - Progress Tekhnologiya Kuznechno~ 
Shtampovochnogo Proizvodstvo, Mashgiz, 195k.) 


TABUOLS Ebates doktor tekhnicheskixh nauk, redaktor; GANAGO, 0.4., 
dat tekhnicheskikh nauk, redaktor; VSHIVKOV, P.P., inzhener, 
redaktor; DUGINA, H.&., tekhnicheskiy redaktor 


(Ural forge operators in the struggle for technical progress; a 
collection of articles] Ural'skie kuznetsy v bor'be za tekhnicheskil 
progress; Bbornik statei. Moskva, Gos. nauchno-tekhn. izd-vo mashino- 
stroit. litery, 1955, 197 p. (MLRA 9:12) 
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SEVEEDENKO,; V.P.; IY, 1.Ya., redakter; LANGE, B.L. 
OKHRIMENKO, Ya. H.; VALOY. N.A., redakter; SEPAK, Ye.G., 


tekhnicheskiy redakter. 


€ 1] z= 
APPROVE 


[Press working of netals] Obrabotka metalley davleniem. Pod 
nauchnoi red. 1.M.Pavleva. Moskva, Ges.nauchno-tekhn.izd-vo 
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: Naumov, Vasiliy Prokhorovich 


Goryachaya shtampovka (Hot Forging) Moscow, Mashgiz, 1956. 56 p. 
(Serles: Nauchno-populyarnaya piblioteka rabochego kuznetsa, 


vyp. 9) 10,000 copies printed. 


Ed.: Ganago, OAc, Candidate of Technical Sciences; Reviewers: 
Tarnovskiy, I-¥a, Doctor of Technical Sclenes, Professor, and 
Raytses, Vele, mngineer; Tech, Ede: Dugina, N.A.3 Managing Ed. 
of the Ural-Siherian Branch of Mashgiz: Kaletina, A.V., Engineer. 


PURPOSE: This pamphlet, 4ssued by the Popular Scientific Worker's 
Iibrary, is the ninth in a series of pamphlets which aim at in-~- 
proving the theoretical knowledge of workers in forging shops. 


COVERAGE: This pamphlet is devoted to the theory and practice of 
various forging methods in current use. The author discusses the 


general technological aspects of forging and continues with a 


description of equipment and methods of operation. The principles 
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Hot Forging 500 


space 18 devoted to the "interesting process of compression molding 
of molten metal which combines the advantages of forging and casting". 
In this method the die 4s filled with a measured amount of molten 


metal which is then compressed by 2 descending 
cavity of the die. The solidification of metal takes p 
pressure which gives it a dense, fine-gr 
rosity, with good dimensional accuracy and surface quality. 
pression molding 1s most suitable for copper, aluminum, brass and 
bronze castings. The author predicts @ pright future and nwnerous 
applications roc this method. Experiments with ateel have so far 
been unsuccessful, as the temperature of molten steel has @ destruc- 
tive effect on the dies. It is further mentioned that within the 
scope of the Sixth Five Year Plan a new forging plant is to be built 
in the Ural area with a 120,000 ton annual capacity. In conelusion 
the author states that the trend should be toward improved methods of 
forging which would require little or no machining. As an example he 
mentions the "xrasnogvardeyets" plant in Leningrad, which 4s said to 
produce forgings with a grade 4 to 5 surface finish. This pamphlet 
deals more with the general aspects of forging than with the 
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technological details of any one forging method. No personalities are 
mentioned. There are 7 references all of which are Soviet. 


TABLE OF 

CONTENTS : 
Present and future developments of forging 
What happens to metal during forging? 5 
Where forging can be used : 13 
Brief outline of forging machines 16 
Methodsof hot forging 24 
Analysis and design of forging methods 31 
Press and hammer forging 33 
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Hot Forging 500 
Horizontal machine forging 
What are the basic forging operations? 
Design and manufacture of dies . 
Some aspects of the preparation of flowsheets and drawings 
Conclusion 
What to read about forging 
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POZURYEV, 4leksandr Alaksandrovich, kandidat tekhnicheskikh nauk; 

LYASHKOV, Vladimir Boriaovich, kandidat tekhnicheskikh nauk; 
ZAYKOV, MeAcs redaktor; KBL'NIX, y.P., redaktor {zdatel'stva; ZEP, 
YadH., tekhnicheskiy redaktor 


(Deformation of metal in rolling] Defornateita metalla pri prokatke. 

Pod obshchei red. I. TA. Parnovekogoe Sverdlovsk, Gos. nauchno-tekhn. 

{zd-vo litery po chernoi 1 tavetnol metallurgii, Sverdlovakoe otd- 

nie, 1956. 287 P- (MLRA 9:11) 
(Rolling (Metalvork)) 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1957, Nr 10, p90 (USSR) 


AUTHOR: _ Tarnovskiy, L¥a_—————.. 


TITLE: Producing S-80 Tractor Caterpillar Links by Long Deformed 
Rolling (O proizvodstve zvena gusenits traktora S-80 prodol'- 


noy periodicheskoy prokatkoy) 


PERIODICAL: V sb.: Ratsionalizatsiya profiley prokata. Moscow, Profiz- 


dat, 1956, pp 333-337. 


ABSTRACT: The roll grooving required for longitudinal, periodically 
recurrent-shape rolling of links for the S-80 tractor cater- 
pillar has been developed. Despite the very complex shape, 
the production of a single roll stand may attain 12 to 15 times 
the output of a forging assembly. The designing of a special 
department has been begun on the basis of these studies. 
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PTARNOVSKIY,. Konstantin. Mikolayevich; SIDOROV, A.L., prof., red; SHDAVA, 
aa KeAe, rods; YMRMAKDY, H.S., tekhn, red. 
(Formation of state and monopolistic capitalism in Ruseia during 
fhe Firat World Wars study based on the metallurgical industry] 
Yormirovanie gosudarstvenno-monopolisticheskogo kapitalizma v 
Rossii v gody pervol mirovol voiny (na primere matallurgicheskoil 


promyshlennosti., [Moekva] Izd-vo Mosk, univ,, 1958, 262 p. 
(Metal industries) (MIRA 11:9) 
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Translation from: Referativnyy zhurnal. Metallurgiya, 1958, Nr 12, p 35 (USSR) 


AUTHORS: Tarnovskiy, I. Ya., Trubin, V.N. 
ee LTTE OPE OS I ETC OT EE 


TITLE: An Investigation of Rolling Spread by Means of Variational Principles 


(Issledovaniye ushireniya pri prokatke s ispol ‘zovaniyem variatsion- 
nykh printsipov) 


PERIODICAL: Tr. Mezhvuz. nauchno-tekhn. konferentsii na temu: "Sovrem. 
dostizh. prokatn. proiz-va". Leningrad, 1958, pp 29-42 


ABSTRACT: The most important principle of the mechanics of a deformable body, 
namely, the principle of minimum total energy of deformation (D), is 
used to derive a theoretical formula for analysis of rolling spread. 
After simplification, it appears as follows: AB/ AH= {(0. 53Bo/t): 
(He /ttl cy /G 20s 60.8 (14 1. 16) B6/£2+0.1 Bg /t2(2+H./£)] , 
where AB is the sjread, AH is the reduction, Bo is the billet 
width, £ is the length of the contact area, Ho is the average height of 
the contact area, and is the coefficient of friction. Tests confirm 
the applicability of this formula in practical calculations. 
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Translation from: Referativnyy zhurnal. Metallurgiya: 1958, Nr 12, p 65 (USSR) 


I. Ya.> Trubin, V.N. 


AUTHORS: Tarnovskiy, 
t Surfaces of the Contact 


TITLE: The Zones of Adhesion and Slip on the Contac 
Area in Rolling (Zony prilipaniya 1 skol'zheniya na kontaktnykh poverkh- 

nostyakh ochaga deformatsil pr! prokatke) 

khn. konferentsii na temu "Sovrem. 


Tr. Mezhvuz. nauchno-te 
pp 43-47 


PERIODICAL: 
. Lemngrad, 1958, 


dostizh. prokatn- proiz -va"' 


ABSTRACT: Coordinate grids are applied to the lower and upper contact surfaces 

of Pb strip. The strip is rolled so as to produce incomplete rolling 

of the coordinate t a _ The length of the 
zone of adhesion d by the dimensions of the coordi- 
nate grid at the center of the strip. The relative length of the ZD, 
fy/t, may be considerable (fn/£=0. 60-0. 78) at low length-to-height 
ratios £/H,. At some critical value, { /He=K, the length of the ZA 
is sharply reduced, and when 7/H.>K, there is virtually no ZA. 

; Test data confirm the fact that when B/H, ratios are high, the length 

of the ZA is primarily dependent upon the #/He, and that there 18 no 
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: SOV /137-58-12-24408 
The Zones of Adhesion and Slip on the Contact Surfaces of the Contact Area (cont.) 


2A when £/H, >K. When narrow strip is rolled, the ZA is of virtually identical 
length both down the middle of the strip and along its edges. As the width of the 
strip increases the rigid ends cause tensile stresses to develop along the edges, 
with the result that the length of the ZA at the edges diminishes and the ZA outline 
changes. At constant AH/D, all other conditions being equal, a diminution in 
B.H¢ and in AH/D facilitates the development of the ZA. When £/He <K, the 
length of the ZA is great and may amount to £,,/L=0- 7-0.95. 
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a., Pozdeyev, A- A. sov/163-98-1- 18/94 


AUTHORS: Parnovekiy. I. Y 
g or Metals 


ods in the theory of the Processin 
donnyye metody Vv teoril obrabotki 


a 


TITLE: Variation Meth 
Under Pressure (Variots 


metallov davieniyem 
hey shkoly- Metallurgiya, 4958, Nr 1, 


PERLODICAL: Naucnnyye doklady vyse 
pp 93-98 (USSR) 


to explain the 


ABSTRACT In order theory of the metal processing under 
‘method was employed. 


The atate of deé- 


pressure & variation me 

formation tn the metals can be determined py means of equa- 

tions (9) and (10). 

the variation method makes possible an approximate calcuiaticn 
a the aeformation in the pre- 


the deformation rate 


cessing of metals. I 

is determined at & limited deformation. Numerous possibrlitses 

for the determination of the deformation 

sing under pressure were discovered py these equations. 

Tnere are 17 references: 17 of which are Soviet. 
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Translation from: Referativnyy zhurnal. Metallurgiy?» 1959, Nr ls P 216 (USSR) 


I. Ya-> Pozdeyev» A. As Puchkov, s.G. 


AUTHORS: Tarnovskiy: 
Variational Methods in an Investigation of the 
Deformations and Stresses Occurring During the Manufacture of 
Heavy Forgings iissledovanive deformatsiy } usilly variatsionnymi 


metodami pri kovke krupnykh pokovok} 


TITLE: Employment of 


shkoly- Metallurgiya» 1958, Nr 1» PP 150- 


PERIODICAL: Nauchn. dokl. vyssh. 
156 


methods are employed by the author in computing the 
bution of a metal strip with 3 rectangular cross gection 


being drawn in 4 drawing press equipped with flat heads. The case 
of deformation of bodies of considerable height and possessing 


"Nrigid' outer ends is examined. 
M. Ts. 


ABSTRACT: Variational 
strain distri 
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Nauchnyye doklady vysshey shkelye Metallurgiya, 1958, Nr 1, 
pp 150-156 (USSR) 


The variation method and the theory of plasticity were used for 
the calculation and the determination of the deformation in the 
production of complicated pieces to be forged. Functions for 
the calculation of the deformation and the displacemen* in 
forging were obtained. 

The value of the complete work A of the deformation is determined 
by the parameters @o5s as and 14° The paramete> values arte 


calculated by means of the following equations: 
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The values of these functions are given in tables. 
The theoretical conclusions obtained were compared wi 
corresponding experimental data and it was found sha‘ 
results agreed. . 

There are 2 figures, 1 tabie, and 4 references, 4 of amnicsh are 
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AUTHORS: Parnovskiy, I. Y@e, Trubin, V. N. gov /163-58-2-28/46 

“. PITLE: The Problem of the Expansion in Stamping (K voprosu 

uushireniya pri prokatke) 

PERIODICAL: Nauchnyye doklady vysshey shkoly. Metallurgiya, 1958, 
Nr 2, pp. 159 - 166 (USSR) 


ABSTRACT: In the plasticity theory there is no uniform law de- 
termining a relation between the tension and the rate 
ef the relative deformation. The efficiency of the 
4internal forces depends on the tension and on the rate 
of relative deformation. The tension of the internal 
forces is expressed by the equation: 


N, = f tur, where U, = the stretching-strain 
4 


limit, H = the intensity of the rate of deformation, 
y= the volume of deformation. The efficiency of the 
internal forces of the joint is calculated by the following 


Card 1/4 equation: 
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N out wf tgreuel » where 5, = the surface through which 


S,. 
, 4 
the cut is madéys Viu4 = the rate. For calculating 


ation the selection of some 
dally the calculation 
llasoaf the index of ex- 


the above mentioned equ 
new functions ig necessary, espec 
of the rate of displacement as we 


pansion 
g into consideration the following ratio: 


a a takin 


lep 
poe ee sh 2 a = const. 


4 
Lx ; 
In this equation B, and “tx denote the coefficients of 
a = the internal friction. The diagram was con- 


expansion, 
= 1 anda = 0,5 for the ratio 
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——1s8_— = (Be ; ts) . The index of expansion is 
le = ; 


v 


calculated by the formula ; 
‘ t 


Bo 
a = 2 Be 7 3 In rolling soft dron-carbon alloys 
7 144 25 7a 


a is byti5% higher than the value found 


the AB calculate 
gures and 7 references, 7 
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of which are Soviet. 
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ayaburd, HK. As 

Theoretical Inveatigations in Open and Closed Dies for 
Annular Swage Blocks (Teoreticheskoye issledovaniye 
shtampovki pokovok kol'tsevoy formy Vv otkrytykh 1 gakrytykh 
shtampakh) 


Nauchnyye doklady vysshey ohkoly. Metallurgiye, 1958, 
Nr 2, pp. 184 - 191 (USSR) 


The stages of annular swage blocks in open and closed dies 
were investigated. In punching in open dies the filling 

in of the metal into the cavities of the dies as well as the 
flow of the metal are determined by the position of the 
critical surface. In stamping in closed dies an unequal 

flow of the metal in the open zone is observed. This in- 
fluence is explained by the aifferent direction of the 
internal friction forces in those zones. The rules governing 
the flow of the metals in various stages of the stamping 

ef annular swage blocks were deternined. A simple formula 
for any moment of the depression, in the second stage 

of stamping was found (7). By knowing the position of the 
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for Annular Swage Blocks 


oritical surface for any moment of the depression in 

the second stage of stamping the height of the metal 

in cavity may be calculated at any single moment. Taking 

into account the rules governing the flow of the metal 

in the various cavities as well as the velocity factors id 
in stamping an efficient construction of the dies may be 

reached. There are 5 figures and 2 references, 2 of which are 
Soviet, 
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Translation from: Referativnyy zhurnal. M 


AUTHORS: Tarnovskiy, I. Ya-s Trubin, V-N.- 
TITLE: Investigation of the Spread During Rolling on the Basis of Variational 
prokatke s ispol' zovaniyem 


Principles (Issledovaniye ushireniya pri 


variatsionnykh printsipov) 
PERIODICAL: Izv: vyssh. uchebn. zavedeniy- Chern. metallurgiya: 1958, Nr 5; 


pp 145-161 


ABSTRACT: Ref. RZhMet, 1958, Nr 12, abstract 24407 
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Tranalation from: Referativnyy zhurnal, Metallurgiya, 1959, Nr 5, P 247 (USSR) 
AUTHORS: Tarnovskiy, 1.Ya., Smirnov, V.K., Kotsar', S.L,, Bedin, N.A., 
Belyakov, V.I 
TITLE: Rolling of Track Links for Tractors 


PERIODICAL: Tekhn, ekon, byul, Sovnarkhoz Chelyab. ekon, adm, r-na, 1958, 
. Nr 7, pp 43 - 45 


ABSTRACT: Information is given on technical possibilities and economical 
effectiveness of changing the manufacture of track links for 

s-80 tractors from stamping to longitudinal periodic rolling. 
Experimental rolling of links on 4 soale of 1: 2, 1:3, 1: 4, 
was carried out on a ChTZ test mill with rollers of 470 mm in 
diameter and on a UPI laboratory mill with rollers of 200 mm in 
diameter, Technical Specifications were developed for the design 
fa roliing mill and the principal scheme of the  cehdalcgieal~ Le 
process was set-up for the production of links on a continuous 
automatic line, The rolling mill has rollers of 1,100 mm in dia- 

Card 1/2 meter, revolving at a speed of 10 or 15 revolutions per minute, 
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driven from a motor of 500 kw power. Blanks of shaped rolled metal having 4 

simple cross-sectional shape, are heated to 1,220° - 1,240°C in an induction 

furnace, One blank is heated within 24 sec. The mill is equipped with a 

special device to supply the blank to the rollers at a given moment, Alter-_ 

nating rolling of left-hand and right-hand links on the same rollers 15 

possible, After rolling the strips are transported to two lines of automated F 
presses where cutting, piercing, trimming and straightening of the links is , 
performed. Then the links are fed to the sami-automatic line for mechanical ue 

and thermal treatment, The described continuous line will raise the efficien- 

cy by a factor of 8 - 10 as compared to stamping on air-steam hammers, The 

annual economy of metal will amount to ~v 5000 tons; it will amount to mors 

than 8 million rubles with respect to the saving in metal, power consumption 

and wages, 


A.G. 
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LOAN RAET I 2 
Invastigating the deformed state 4n upsetting parallelepipeds with 
the uc Jf variation methods. Igy. vys. ucheb. zave; chern. nate 
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no.73123-133 31 '58. 


1, Ural'skiy politekhnicheskly institut. 
(Forging) (Calculus of variations) 
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Conditions on contact surfaces in rolling on smooth rolls. 
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(Rolling (Metalwork)) (Surfaces (Pechnology)) 
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Obrabotka metallov davleniyem; sbornik statey, vyp. 5 (Metal Forming; 
Collection of Articles, No. 5) Moscow, Metallurgizdat, 1959. 197 p- 


3,000 copies printed. - 


Scientific Ed.: L.Khe Al'shevskiy, Candidate of Technical Sciences; Ed. of 
Publishing House: N.A. Valov; Tech, Ed.: AI. Karasev. 


eles is intended for technical personnel and 


PURPOSE: This collection of erti 
allurgical and machinery-construction 4ndustries. 


a ~~ gedentific workers in the met 


COVERAGE: This collection of articles deals with problems of rolling end tube 
menufacture. Results of research done on roll design and new methods of deter- 
mining basic manufacturing parameters in the production of tubes and other 
rolled shapes are presented. Methods of analyzing the kinematics of processes 
in helicel piercing milis and rolling mills by means of motion pictures are 

_ @iseussed, Also discussed are several phenomena associated with tube rolling. 
No personalities are mentioned. References follow several of the articles. 


TABLE OF CONTENTS: 
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Metal Forming (Cont. ) 


ego Macet peep [Doctor of Technical Sciences], and V.K. Smirnov (Candidate 
of Technical Sciences], (Urel'skty politekhnicheskiy institut (Ural Polytechnical 
Institute)]}, Roll Shepe end Contact Area During the Rolling of Strip of Variable 

3 


‘Gross Section 
The rolling of symmetrical strip of variable cross section, chenges in the 


contact area during rolling, and methods of designing rolls are discussed, 


(Engineer, Nizhne-Tagil'skiy metallurgicheskiy kombinat (Nizhniy 

Tagil Metallurgical Combine)]. Roll Design for Angle Steel of Various Shapes 18 
Designs for rolling unequal-angle steel by the flat-and-edging method are 
discussed, Parameters for passes and templets are presented. 


Forward Slip During the Rolling of Strip 


Merekin, B.V. 


Tarnovskiy, IeYae, and V.K. Smirnov. 


of Variable Cross Section 
A method of determining forward slip in rolling symmetrical rectengular strip 


of variable thickness is presented. Formas for the eritical angle and 
4netenteneous forward slip are derived. The reliability of the formas has 


been confirmed by experiments. 


[Fiziko-tekhnicheskly institut AN KazSSR (Institute of Engineering 
Possibility of Calculating Allowable 


31 


Presnyakov, A.A. 
‘Physics, Academy of Sciences, Kazakh SSR)]. 


Card 2/7 


§ arr, Se Fe ES, NS aS AS Bae TP EAI BER: SSS eR 
Psb0-0US1L3RUU O2U0U3-3 


CIA-RDP86-00513R001755020003-8" Z 


is Fe ery 


——————e== ettste cod wae teste esi ROS Sis Meterteer snd sch ood eas 


Metal Forming (Cont.) « sov/2727 


Drafts, Taking the Index of Plasticity Into Account 7 
Data on the relationship between the plastic properties of a metal and the 
degree of deformation in rolling are summarized, <A simple equation for 
calculating allowable drafts is presented. 


Zasukha, P.F. (Engineer, Ural'skiy institut chernykh metallov (Ural Institute 

‘of Ferrous Metallurgy)]. Means of Increasing the Productivity of Mechanized 

Sheet Mills a 53 
This article deals with the results of an investigation conducted at the 
Severskiy Zavod (Severskiy Plant). N.S. Smirnov, I.V. Kukanov, E.R. Rim, 
and NP. Shirinkin took part. ; 


Astrov, YeoIe [Candidate of Technical Sciences], A.I. Chichkanov, N.N. Tikhonov, 

V.N. Biryukova [(Engineersj, [Gor'kovskiy metallurgicheskiy zavod (gor tkiy 

Metallurgical Plant)]. Rolling Khl7N2 Stainless Steel Into Universal Plates 62 
The. technique of heating and rolling ingots of Kh17N2 stainless steel in a 
universal rolling mill is described. Mechanical properties and structures 
Obtained are discussed, 


Gel'dermen, LS. [Candidate of Technical Sciences, Neuchno-issledovatel 'skiy 
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institut (Scientific Research Institute)]. Characteristics of the Macrostructure 

of Plates in Relation to Rolling Conditions i S 72 
The mechanical properties of rolled open-hearth steel plates in relation to 

: the rolling regime and initial shapes are discussed, Photographs of the 
macrostructures are presented, 


‘Astrov, Ye. I. [Candidate of Technical Sciences], Laminated Steels 83 
A method of making laminated steel is discussed, Laminated ingots obtained by 
teeming in molds with distance plates are rolled to a desired thickness, This 
mebtod is claimed to be the most efficient for mass production. 


Chekmarey, A.P. {Academician, Academy of Sciences, UkrsSR], Ya.S. Finkel'shteyn 
‘(Candidate of Technical Sciences], and I.M. Iudenskiy [Engineer], [Institute of 
Ferrous Metallurgy, Academy of Sciences, USSR, and Truboprokatnyy zavod iment 
Lenina (Tube-rolling Mill imeni Lenin)]. Means of Intensifying the Piercing 
Process by Helical Rolling : , 
Forces active in steady helical piercing are analyzed. Results of experiments 
in rélling are presented, Recommendations for intensifying the piercing 
process sre made, 


94 
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Plyatskovskiy, O.A. [Candidate of echnical Sciences, Veesoyuznyy nauchno- 
dssledovatel 'skiy trubnyy institut (All-Union Scientific Research Institute for 
Pipe)]. Investigation of the Kinematics of Processes in Helical Piercing Mills 

‘by Motion Picture Filming and Other Methods 

Mis article deals with industrial and laboratory tests of a method of in- 
vestigating kinematic processes in rolling by means of motion pictures. 
fhe mechanism of the process is discussed, and experiments on piercing and 


three-high mills are described, Results are shown in tables and diagrams. 


Plyatskovskiy, DeAc, N.L. Osion [Candidate of Technical Seiences], and E.0, Nodev 
[Engineer], [Novotrubnyy zavod (Novotrubnoye Plent)J., Rolling Medtium-diemeter 
Stainless Steél Tubes With Increased Rate of Deformation 129 
This article deals with an experimental investigation of the use of stainless 
steel with a high deformation coefficient in piercing processes. Results , 
show en increese in the rate of production and greater economy of materials. 


‘Vatkin, Ya.L. [Candidate of Mechnical Setences); A.A. Shevchenko {Doctor of 
3,V. Rozhnov, and I.A. Chekmarev , 

{[Dnepropetrovekiy metallurgicheskly institut (Dnepropetrovek Metallurgicel 

Institute), and All-Union Scientific Research Institute for Pipe], Investigation 
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wt 
of Tube Rolling in a Continuous Mill With a Long Mandrel 143 
Results of experimental investigations of pass design for a continuous tube- 
rolling mill are presented, Causes of such tube defects as nonuniformity of 
wall thickness and defective ends are discussed. Improvements in pass design, 
mandrel withdrawal, and roll pressure adjustments are suggested as remedies, 


Meyerovich, I.M. [Candidate of Technical Sciences], and P.P. Lavrov [Engineer], 
[TeNITTMASH]. Torque During Tube Rolling in 4 Continuous Seven-stand M111 165 


Shveykin, V.V. [Doctor of Technical Sciences], and G.. Ya Gun [Engineer], 
{Urel Polytechnical Institute]. Analytical Method for Determining Unit Pressure 
During Tube Rolling Without a Mandrel 175 


Bernshteyn, M.M, ({Engineer, All-Union Scientific Research Institute for Pipe]. 
Change in Wall Thickness of Small-size Tubes During Drawing Without a Mandrel 179. 
A formula ia derived for determining changes in wall thickness and outside 
dfamater, amount of reduction, apptoach angle of the nib, coefficient of 
ftiction, and ultimate strength of the ‘material, Another formula for deter- 
mining initial wall thickness is presented, .The formulas are confirmed by 
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TarnoVakiy, Iosif Yakovlevich, Aleksandr Aleksandrovich Pozdeyev, 
an eg eksandrovich Ganago 


Deformatsii 1 usiliya pri obrabotke metallov davleniyem (Deforma- 
‘tions and Forces in Metal Forming) Moscow, Mashgiz, 1959. 
303 p. Errata slip inserted. 5,000 copies printed. 


Reviewer: Ye.P. Unksov, Professor, Doctor of Techfiical Sciences; 
Ed.: V.N. Vydrin, Docent, Candidate of Technical Sciences; 
Tech. Ed.: N.P. Yermakov; Exec. Ed.(Ural-Siberian Division, 
Mashgiz)p A.V. Kealetina, Engineer. . 


PURPOSE: This book is intended for engineers and scientific 
workers as well as students of higher technical schools 
specializing in metal forming. 


COVERAGE: The authors describe a method of investigating deforma- 
tions in metal forming using the principle of the minimum of 
the total energy of deformation, and one of the direct: (Ritz's) 
methods ‘of variational calculus. The method of determining 
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forces, reauired for the plastic deformation, from the con- 
dition of the conservation of energy 1s alsc presented. Besides 
the general method, the solution of a series of problems of 
open die forging and stamping, and the experimental check of 
the obtained theoretical formulas, are also given. ,The authors 
mention A,A. Iltyushin, S.A. Khristianovich, V.V. Sokolovskiy, 
A.D. Tomlenov, L.A. Shofman, Ye.P. Unksov, G.A. Smirnov~- 
Alyayev, A.F. Golovin, and V.B. Lyashkov, as contributors in 
the theory of deformation. The authors thank V.N Trubin, 

8.G. Puchkov, R.A. Vaysburd, and G.A. Yeremeyev. There 

are 47 references: 46.Soviet and 1: German. 


TABLE OF CONTENTS: 
Foreword 


Symbols Used in the Book 


Ch. I. Mechanics of a Body Under Deformation 
1. Basic hypotheses and assumptions in the mechanics of 
plastic media be 
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2. Theory of stresses 
3. Theory of strains 
4, Methods of studying the deformation of a continuum 
5. Stress-strain relationship in the theory of plasticity 
6. Condition of constancy of magnitude of tangential 
stresses ; 
7. Saint-Venant-Mises equation of the theory of plasticity 
8. Work of internal forces 
9. Work of external friction forces 
10. Principle of minimum of total energy 
41. -Elements of variational calculus. Ritz's method . 
12. - Selecting suitable functions 
13. Calculating finite displacements of particles cf de- 
formed medium from predetermined strains 
14. Application of Saint-Venant's principle in the theory 
of metal forming 
15. Methodg of the theoretical analysis of the state of 
_ gtrain in metal forming 
16. Method of the least-square deviation 
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ae Method of orthogonalization : 

18, Determining the total force required for plastic defor- 
mation 

19. Determination of stresses 


Ch. II.Uniform perce Strain. Plane Problem 
20. Uniform (homogeneous) strain 
21. Plane state of strain 
22. Determination of forces in plane strain 


Ch. III. Compression of Axially-Symmetrical Bodies Between 
Plane-Parallel Plates 
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104 


23. Deformation at compressing cylinders of moderate height 104 


24, Forces for compressing cylinders of moderate height 
25. Deformation at compressing high cylinders s 
26. Deformation- at compressing hollow cylinders 

27. Forces, required for compressing hollow cylinders 


Ch. IV. Compressing Multiaxial Bodiés 
28. Deformation of parallelepipeds 
29. Forces in compressing parallelepipeds 
30. Deformation at drawing out by forging on plane- 
arallel heads 


-117 
123 
130 
147 


154 
183 


185 
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the second stage) 278 
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SV /163-59-1-20-/ 56 
Tarnovskiyy I. Ya., Fozdeyevs A. be 


Mechanics of the Drawing Process of Solid Profiles Taking 
Into Account Consolidation (Mekhanika protsessa volocheniya 
sploshnykh profiley 8 uchetom uprochneniya 


Nauchnyye doklady vysshey ghkoly. Metallurgiy®, 19595 
Nr 1, pp 97 - 104 (USSR) 


At first there is demonstrated that the determination of 

the optimum drawing angle * and of the corresponding mirnimun 
pressure is a typical jroblem of variation calculation, if 
the conditions of the process are given (degree of stretching, 
conditions of external friction and the nechanical properties 
of the metal worked) » 2s is the main characteristic of the 
reducing cone of the drawing pass. The probicm is ap, roacked 
from the following variation principle of the mechanics of 
continua: The actual equilibrium shape of a bedy is distin 
guishel from all other possible shapes by a minimum of the 
total deformation enorgy. Tho investigation {o limited tv & 
stabilized (steady) process of drawing. Hence it is more 
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Taking Into Account Consolidation 


convenient to solve this problen by using the velocitiscs 
at which deformation occurs. As draving usually proceeds 
with a cold deformation, the consolidation is taken into 
account by introducing 2 cozfficient of consolidation k. 
Formula (9) forw._,, is derived. The calculations showed 
optinum 
that &® exhibits almoct no dependence upon EK, the 
optinun : 
curves obtained show that Y .. increases with greater 
optimum 


stretching and with a greater coefficient of intcrnal 
friction, which is in agreement with the information gained 
by references 2 and %. Formula (11) is derived for the cal- 
culation of the drawing pressure which can be simplified 

to formule (12), the application of which, however, is 
limited to cortain conditions given in thie paper. The dia- 
grams obtained show thot with in inereaso of a the external 
friction force at the cenical part of the drawing pess varies 
considerably. There are 5 figures ard 6 Soviet refere: cece. 
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TITLE: 


PERIODICAL: 


ABSTRACT: 


Tarnovskiy, I. Ya., Ganago, 0. Av, Vaysburd, 
Serer eran ener erst 
Determination of the Forces in Swage Forging 
Symmetrical Forgings (Opredeloniye usiliy pri shta 
osesimmetrichnykh pokovok) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, 
Nr 1, pp 126 =~ 132 (USSR 


In the articles cited by references 1,2,2,4,and 5 the state- 
ment is found that in any kind of drop forging a certain 
amount of surplus metal is pressed from the swage inte the 
fin groove, after the swage has been completely filled. This 
stage, termed "pre-forging" stasze, of the forging process 

is distinguished by requiring the maximum forging foree which 
must be determined in order to ascertain the required press 
or hammer weight. It has baen found thet in the pre-furging 
stage not the total metal volume contained in the svace is 
subjected to deformation, but only that part of the voluce 
being near the swaze surface, If ways and means would be 
found of determining the actual deformation zone in the pre- 


oy 


eink 


Deternination of the Ferces in Ssace Fer: Ve16 525-1224 /50 
' Symmetrical Porgings 


forging stage 4a determination of th: force required could 

he achieved with a sufficient accuracy. T:.cre io no paneacdty 
of taking into account the com,licated shaye of the savage snd 
thus the nunber of variables is reducad. Only the diameter 
of the swage at the inside perineter of the fin greove, the 
dimensions of this groove and the ratio between the fin thic:- 
ness and the dimensions of the actual defermation zoue of 
the forging in the pre-forging stave must be taken into account. 
Phe accuracy in colving this problem depeads upon the accuracy 
with which the boundaries of the actual deformation zone of 
the metal in the swage can be det-rmined and upon the simpli- 
fying restrictions placed upon sone of the formules. Various 
methods of determining these boundaries are found in publica- 
tions (Refs 1,2,394,5)+ In this article the shape of the 
deformation zone is ‘or the sake of simplicity assuned to be 
conical, For the pur;ose of determining the actual plastic 
deformation in the pre~forging stage the law of tre minimun 
of total deformation energy was applied. This allows 4 

Card 2/4 theoretical deformation of the boundaries of the deformation 
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zone. This problem was solved by applying the Ritz variation 
method. Its application to the upsetting deformation cf 
metals has been described in earlier articles (Rers er 
Comprehensive experimental irformation was used in establish- 
ing formula (1) which describes the curve expressing the 
actual propagation of the deformation zone in drop forging. 
This formula only describes the shaze of the boundary between 
the rigid and the plastic zone of the forging. The volune 

of the deformation zone depends upon the varying parameter 

a, which is determined by the law of the minimum of the tetal 
acformation work and is specified by formula (15). a, deter- 


mines the propagation of the zone of plastic deformatior. 
Formula (15) for 

2 is obtained, where p denotes the average specific pressure 
and, the yield point at given temperatures and velcciti:s. 


The experimental checking of fernula (15) yiulded satisfactory 
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results. Formula (13) on simplification gives formula (14) 
and formula (15) on simplification gives formula (16). These 
formulas can, however, only be used if the height of th 
deformation zone does not exceed the depth of the swage 

and if the temperature both of the forging and of the fin 
are equal. There are 4 figures and 8 Soviet references. 


ASSOCIATION: Ural'skiy politekhnicheskiy institut (Ural 'skiy Polytechnical 
Institute) ~ 


SUBMITTED: April 7, 1958 


Card 4/4 


SAAS RT id OS RY 
RAN SAU NSS BA CETUS CRD SEER LESTES 
ce ieee TD SRG SEES UR SSRS: WE Ra eae 


a 


BCT pee ERG Takes CIA-RDP86-00513R001755020003-8" wes 
25(1) gov /148-59-2- 1/24 
AUTHORS : Tarnovskiy, 1-Y+» Professor, and Pozdeyev, 4-A-: Docent 
en : é 
TITLE: Contact Stresses and Average Specific pressure in Settirg 
and Rolling (Kontaktnyye napryazheniya 4 sredniye udel'nyye 
davieniys pri osadke 1 prokatke ) 
PERIODICAL: Izvestiya vysshikh uchebnykh gavedeniy, Chernaya metallurgiya,s 


1959, Nr 2, PP 51-60 (USSR) 

“HOTRACT? ‘According to recent data friction forces on contact surfaces 
depend on the condition of the friction surface and on the 
shape of the deformed body. The distribution of friction 
forces on the surface depends on kinematic conditions. The 
author shows that functions for pressure distribution can be 
obtained with the use of integral equations. These cre 
applicable to any law of distribution of contact tangential 
stresses. A method for the approximative computation of 
deformation is puggested which serves to obtain graphs of 

pressure ond average aspocific preasured for aifferent cases 
card 1/2 of rolline- 


T 
es 


cas eT PERAAPPPR ETI, CPT r 
mom ete 


2358 FEASTS 3 CSREES EE CSET VSB SRA SEs GS PRG FESTA RICA SI —— 
Tithe Turse ye z ROUT 7550 20003-S : 1 
ursday, September 26, 2002 CIA-RDP86-00513R001755020003-8" 


09 /48-19--:-7/26 


A ce 5 i ure in Setting and Rellirg 
Contact Stresses and Average Specific Press 


There are 9 sets of graphs and 7 Soviet references. 
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s0v/163-59-2-23/48 
Tarnovakiy, I. Ya, Pozdeyev, A. A., Kotel'nikov, V. Pes 
Puchkov, oe Ue 


A New Method of Experimental Investigation of the State of 
Stress in the Working of Metals by Pressure (Novyy metod opyt- 
nogo issledovaniya napryazhennogo sostoyaniya pri obrabotke 
metallov davleniyem) 


Nauchnyye doklady vyashey shkoly. Metallurgiya, 1959; Nr 2, 
pp 131 - 135 (USSR) 


The method suggested is based on the investigation of the 

changes of artificial hollow spaces jn metals under the influence 
of pressure. The signs of the stress which has acted on the 

metal can be determined in this way. Figure 1 gives an example. 
Tyo lead strips, one of which received a cylindric cavity bored 

in, were soldered up with Wood's alloy, and exposed to pressures 

in different directions. An expansion of the hollow space occurs 

by tensile stress, & narrowing by compressive stress. Lead 

gtrips with hollows were also soldered together and rolled (Pig 2). 
Figure 3 shows the deformations of the hollows after hammering. 


“A New Method of Experimental Investigation of the State SOV/163-59-2-23/48 
of Stress in the Working of Metals by Pressure . 


There are 3 figures and 1 Soviet reference. 
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50V/163-59-2-26/48 
Tarnovski I. Ya., Pozdoyev, A. A. 


The Setting of fasks in the Theory of Metalworking by Pressure 
(KX postanovke zadachi v teorii obrabotki metallov davleniyem) 


Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959, Nr 2, 

pp 136 - 139 (USSR) 

The authors deal with two factors determining the state of stress 
and the flowing of the metal in coupression processes} the equa- 
tion of state and the boundary conditions. The equations of state 
normally apply to jdealized metal propertics since the considera- 
tion of all factors would lead to practically useless, complicated 
equations. Under simplifying assumptions, a re 
formation and stress js obtained. As the compression processing 
js carried out at different temperatures, at different rates and 
possibly with structural changes of the metal, the nathematical 
formulation remains a difficult problen. The boundary conditions 
are to be sufficient for a unique solution of the problem, and 
must not contradict the setting of the task. In the compression 
processing of metals, the boundary conditions are often the un- 
knowns required. In many tasks of forging, compressing, rolling; 
not all boundary conditions are known and often they must be 
ascertained by experinuent. Recent investigations (Refs 6 and 7) 
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py Pressure 
show that the deformation much depends on the dimensions of the 
body to be deformed, i.e. on a form factor. any bodies, the me~ 
chanical state of which is described by different equations of 
state, are de t in the same Way, which proves that 
the influence of the form factor exceeds that of the equation 
of state, This makes it possible to develop & unified theory of 
compression processing for different metals and alloys which are 
deformed under aifferent temperature and rate conditions. There 


are 7 Soviet references. 
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3/137/60/000/011/024 O43 
A006/A001. 
1960, No.1, p13, # 26336 


Translation from: Referativnyy zhurnal, Metallurgiya, 


AUTHORS : garnovskiy, 1.Ya., Pozdeyev, A.A, 


TITLE: Drawing of Compact Round Profiles 


PERIODICAL: Tr, Mezhvuz. nauchno-tekm, konferentsii na tem: "govrem.dostizh, 
-prokatn. proiz-va, Vol. 2, Leningrad, 1959, PP» 316 - 330 
theoretical analysis of the process of draw- 
formulae to determine the optimum angle of 
4s derived which can be 
given drawing conditions. 


TEXT + {The authors present & 
4ng compact round profiles and derive 
drawing and the corresponding minimum stress, A formula 
used to calculate the optimum value of angle (| under any 


D.T. 


Translator’ s note; This is the full translation of the original Russian abstract. 
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Translation from: Referativnyy zhurnal, Metallurgiya, 1960, No. 11, P. 116, 


# 26126 
AUTHORS : Tarnovskiy, I.Ya,, Odinokov, Yu.I. 
ee 
TITLE: Investigation of Metal Flow Kinematics and of the Location of & 


Critical Section When Entrapping and Pilling With Metal the Gap 
Between the Rolls 


PERIODICAL: Byul, nauchno-tekhn. inform. Ural'skiy, n.-1. in-t chern, metallov, 
1959, No. 7, pp. 20 - 43 


TEXT: The authors investigated rolling process when filling with metal / 
the space between the rolls, i.e, under conditions of strained and deformed state 
changing with time at each spot of the deformation seat. The method of vertical a 
graduation lines is used; the lines are marked on the vertical plane of the com- 
posite specimen joint, The thors determined metal flow and the location of the 
critical section, the aac? at the given filling of the gap between the roli.. 
Dependences are plotted of the location of the critical section on the entrapment 
angleqand the shape factor 1s/Hay» where 1s 4g the mean filling of the deformation 
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Investigation of Metal Flow Kinematics and of the Location of a Critical Section 
When Entrapping and Filling With Metal the Gap Between the Rolls 


seat in the experiment, Hay is the mean height of the strip, The critical section 
and the advance zoné appear at 1/Hay 7 0.5 - 0.6. Inorement of the advance zone 
is more intensive than that of the rear zone, and is the greater, the higher the 
strip is, The appearance and growth of the advance zone impair entrapment condi- 
tions, in partioular at low l/H,y. A considerable disagreement of experimental 
values of 7 and theoretical data, calculated by I.M, Pavlov's forma Y= (& /2) 
(1 - 0/2 (0), was stated at low 1/H,,. This indicates the inapplicability of 
the method of advance zone for the determination of the friction coefficient, 
Analogous results were obtained during upsetting of tapered strips, It is stated 
that depends on the absolute and relative reduction in as much as changes in 
l/Hay take place, It is shown that at low 1/Hay the 7 /X/ ratio may be >0.5. 


LM. 


Translator's note; This is the full translation of the original Russian abstract, 
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PHASE I BOOK EXPLOITATION  86V/4653 


Tarnovakiy, Iosif Yakovlevich, Aleksandr Aleksandrovich Pozdeyev, 
—Tev Vyacheslavovich Meandrov, and dersh Aronovich Khasin 


Mekhanicheskiye svoystva stali pri goryachey obrabotke davlentyem (Mechanical 
Properties of Steel During Hot Pressworking) Sverdlovsk, Metallurgizdat 
Sverdlovekoye otd-niye, 1960. 263 p. Errata slip inserted. 6,200 copies 


printed. 


Ede: V.Be Lyashkov; Ed. of Publishing House: N.Ne Tsymbaligt; Tech. Edo: M.Ya. 
‘Yepimakhova. . ° 


PURPOSE: This book is intended for technical personnel at rolling mills and forge 
shops, seientific workers, and: students specializing in the pressworking of 


metals o 


COVERAGE: fhe authors view steel peing hot-pressworked as & substance having vis- 


cous-plustic properties. ‘They describe the results of investi ent Te 
. e de- 


with the dependence f steel resistance to deformation on temperature an 
gree and speed of deformation. The book contains experimental data on the plas- 


ticity and strength properties: of 16 grades of steels. Fran.the experimental 
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| Mechanical Properties of Steel (Cont.). sov/4653 
: data, equations are derived for the physical state of the metal or the relation 
of stress to deformation in hot working of steel. A ethod ie set forth for 


using these equa 


larly by means of 
No personalities are mentioned. There are 


variational methods used in the mechanics of continuous media. 


tions in analyzing the stress-strain state of & metal, particu-. 
73 references: 72 Soviet, 1 English. 
TABLE OF CONTENTS: 


Introduction | 


3 
Ch..t. Elements of the Mechanics of a Deformed Body 5 
1. Basic hypotheses 5 
2, State of stress 1 
3. State of strain 22 
4, Rate of strain ay 
5. Equation of the state — 39 

6. ‘theory of small elastic-plastic deformations 
7. Theory of plastic flow 51 
8. Variational methods 61 
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th. TI. The Resistance of Alloy Steele to Deformaticn Under VariLous 
Temperatures and Speeds of Deformatisn 7 
1. Tha state of the problem 71 
ou 


2, Testing methods 

Be Experimental. data cn resistance of alloy ateels to deformaticn 
Grade 45 steel, grade 6092 steel, grade UBKDNVA steel, grade KbVG 
steel, grade W12A steel, grade khi? steel, grade RIB steel, grade 
‘1Kh13 steel, grade WKh13 stesl, grade Kh25 steel, grade 1xXh25Yu5 steel, 
grade 2kh1GN9 steel, grade 1Kh189F ste2l, grade Kh1BN12Me2T steel, grade 
KRIBN2592 stécl, grade Kh25N18 steel 
Speed dependancies in reaistance to deformatica yy 


Ch. ITI, Plasticity of Steel at High Temperatures 156 
15 


1. . Statement of the problem 
, 166 


2. Testing methods 

3, Experimental. data on the plasticity of carben and alloy steeis 168 
Ch. IV. Equations for the State of Metal During Hot Pressing 210 

1. Model. of 4 viscous-pleatic medium with work hardening 215 

2. Use of the model in solving problems in 4 linear state of stress 217 
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[Deformations and forces in hot rolling] Reshiny deformataii 1 
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@ -otd=nie, 2960. 299 p. (MIRA 1433) 
(Rolling mills) (Deformations (Mechanics)) 


{ 
5 
: 


ESO LAID RARER eS SIERO mtr 
SZUUU5-S 


ame ennai en ana R-RDP86-00513R001755020003-8" 


3/137/61/000/007/0 12/072 
a A060/A101 


AUTHORS: tarnovskiy, I. Ya.; Pozdeyev, A, A. 
TITLE: Problems of mechanics of strain seat during rolling 


PERIODICAL: Referativnyy zhurnal, Metallurgiya, no. 7, 1961, 2; avstract 7D11 
("tr. Konferentsil: Tekhn, progress V tekhnol. prokatn. proiz-va". 
Sverdlovsk, Metallurgizdat, 1960, 3-16) 


TEXT: The hypothesis of plane sections according to which transverse ver- 
tical sections which are plane before the deformation remain plane at every 
instant of rolling and after it, and undergo no pending and distortion, probably 
describes the rolling process with an accuracy sufficient for practical purpose 
when the ratio of the length 1 of the geometrical strain seat to its mean thick- 
ness H is equal to 1.5 - 2.0. The conditions at the Magnitogorsk metallurgical 
combine are: inthe blooming mills 1/ffi < 0.8, in the continuous billet mills i/H 


1.2, in the section mills 1/H# <¢ 1.5 - 1.6. At i/H 21.5 the nonuniformity of the —— 


metal strain is very marked, the deviations from the hypothesis of plane sections 
are sufficiently appreciable and they have to be taken into account while solving 
definite problems. 

[Abstracter's note: Complete translation] Yu, Manegin 
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A060/A101 
AUTHORS: marnovskiy, I. Y4.3 Smirnov, V. K.3 Kotsar’, S..L.° 
TITLE: Main results of the study of longitudinal rolling of varying section 


profiles 


PERIODICAL: Referativnyy gnurnal, Metallurgiya, 10. 7, 1961, 11, abstract 7075 
("Tr. Konferentsil: “Pekhn, progress v tekhnol. prokatn. proiz-va". 
Sverdlovsk, Metallurgizdat, 1960, 381-394) 


EXT: The authors consider the elements of the theory of Longitudinal 
periodic rolling determination of the Limiting eonditions for obtaining varying- 
section profiles on the basis of the analysis of metal flow, determination of 

the Limiting conditions for obtaining varying section profiles on the basis of 

the analysis of forces conditions in the strain seat, the production of links for 
the caterpillar: track of the trastor C-100 (3-100), replacement of stamping and 
machining. by rolling in the produotion of various tractor parts, manufacture of 
varying section planks on forging rolis after their stamping in mechanical stamp- 
ing presses. The possibility of applying longitudinal periodic rolling in the 
manufacture’ of tractor parts 1s demonstrated. A. Bulanov 

[Abstracter's note: Complete translation] : 
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using the equations of state of complex modium ia the 
theory of working metals by foreer of pressure. ror 
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ductile-plastic flow. In this article the nuthor adopts 
the definitions of L. M. Kachanoy (Mechantes of Plasthe 
Media, Gostekuteorlzdat, ighi8). Phe author HEE S 
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us follows: 
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where = ‘te i “) sets the relatlonship between 


the stresses and the degree of defozmation; and 


a as + ts is coefficient corzesponding to 


On the basis of the above, the 


ductile-plastic medium. 
author finds a connection between tne stresses and 


deformations: é 
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equations. lle states that 


and derives altogether 16 
¢ the medium under conside- 


the energy of deformation o 
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Phe author concludes thab in enleulat ions of anergy 
of deformation at a given moment of Lime the vulue or 
strengthening 1s taken into acconol only by the yalue 
of shear yield point. lie adds thut, by 8 iving equations 
of energy by direct methods of ealeulus of yaciations, 
tt is possible to ecalenlate a fteld of speeds for any 
moment of time if the shear yleld point T, io known 
ws 

{at the given moment of time) as well as the coerfictent 

2 , 1 ; , 
of ductLllity pB- . Por a wide range of speeds and 
for a large number or steel! types, the relationship 
petween the stress and the speed of deformation in the 
Linear stressed state eaun be expresce l by: 
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where IC = a coefficient depending, on type of metal, 
tumpercutuve, and Jegee oP deformation. or simpli- 
fLeation the author considers the processes which ean be 
best investigated by the theory of plastic flow, whica 
studies the very small inevements of displacements, 
devormations, and stresses, and also the correlation 
between these values. The flexibility of the theory 

of plastige flow permits an expansion of the results 

to any degree of deformation and, by this, the 

taking, into account of the strengthening in the ini- 
GLlal stage of the process. The author concludes that 

by the determired fleld of speeds it 13 possible to 
find, by tnterration in respect to time, the ultimate 
displucements: and Lhe path, but that this problem witt 
be the subject of snother article. There is 1 
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the pressure divided by the punch fase area. For approximate practical cal~ 
culations of pressure simplified formulas (28 and ag) are recommended £or the 
gecond and third stage, respectively. The equation for hu, * hy, (see fi- / 
gure) corresponding to the transfer from ths gecond stage +o the third stage 
ja easily found from the equations (28) and (29). The following final ¢qe- 
tion is obtained: 4 Poe 

yx eB Ql’ (30) 
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PERIODICAL::. Kuznechno-shtampovocnnoye proizvodstvo, 1960, No. 9, pp- 1 - 5 


TEXT : A theoretical investigation of the deformation distribution in met- 

al. through the billet cross section area in the forging process on 4 flat die in 

a single pass had peen made previously (Refs. 3 and 4), The present article 

gives information on the results of a systematical laboratory investigation with 
lead billets forged by different schedules beginning with the simplest case of 
drawing in a single pass to drawing with high reduction of area. Certain defor- 
mation laws were derived and practical recommendations are given. The billets 

were made of two halves, & ccordinate grid was traced on the parting surfaces and 
the halves were joined by Wood alloy. Deformation observed on the grid in the ° 
center, in different layers arialong the billets is illustrated by photographs \ 
and curves. The following facts were noted: 1) The relation of feed to the bil- = 
let thickness has the highest effect on the deformation distribution in billet 


cross section and length. Within the studied + range (from 0.25 to 1) the non- 
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uniformity of deformation increased with growing + ratio and was highest from 

0.4 on. Still, to avoid longitudinal tension stresses that had been revealed in 

a previous investigation (Ref. 3) it is advised to take 2 between 0.5 and 0.7; " 
and take a higher = ratio for less plastic metal which might develop internal 
‘ruptures. If meta] is sufficiently plastic and the center mist be well forged 
through, lesser + values are to be chosen. For hammer forgings, that usually are 


taken with length/height ratio above 1, the optimum feed must be chosen for oth- 
er reasons that are not considered here. 2) The more frequent is the displace~ 
ment of the feed limit in forging with several passes, the more uniform is the 
deformation in metal. It is therefore advised to use more passes with less de- 
formation in each, and change the feed boundaries frequently. This is particu- 
larly important in forging with a low degree of deformation, i.e., when the un- 
evenly forged structure spoils the metal quality. In case of forging with a hish 
deformation degree it is better not to increase the number of passes at the cost 
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of swaging degree in a pass, for a lower number of passes will be sufficient. 
3 Soviet and 1 English. 
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TITLE: Plasticity of some steel grades a% high tamperaturse 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernsya metallurglyas 


no. 12, 1960, 63 - 69 


The conventional laboratory metheds can enly give indirest data 
e of the multitude of factors existing 


It is therefore cften tetter to use 


TEXT « 
on the plasticity in relation to on 


in real pressure working processaa. 
the gimplest test methods - tension and impact bending. Bighteen alloy 


steel grades of different structure groups and applicaticne have been tested 

using these common heat tests. The results are presented in tables and 

graphs. The 4Q grades are divided into two groups ~ "a" and "bt. (The 

chemical compesitions are not included). The ratt includes WAS" § -fi2k 
Bt2A); 602 (6082) 3 48XHBA (18KHNVA) 3 wxt 5¢eF _(Shkh158¢) 5 _* XT BRIT 
aur4ANgT); 4X13 (4Kh13)35 X17H2. (Kh17N2) 5 Xx AH 2M2T (Kh4 N+ 2M2T) 5 

ni GH25 Ce (Kh 8N2582) 5 425105 (Kh25105)s sud. the, TES = 
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(Kn23nte)s; +413 Sat 4x14 4gem (4kh1 4Nt4v2M) 5 3-481 (EI-4@1). Re~ 
lative elongation. (f, %) follows two different lawss a continuous rise from 

A00 to 1,200°C (Pig: 19 a), and a rise to 6 maximum and drop after it (Fig. d 
te bye A common feature of the Nh” group, axcept for Kh23N18, is the high 
cartide content. In the Kn982 grade 6 changes poculiarly (Fig. i, 6) - 

drops to almes* 4@ half and rises rapidly after the minimum at 900 - 1,700°C. 
Reduction cf area (+; %) follows the same law but with less varying absolute 
taluesa. In the "a" group grades the ‘? grows coutinually (or stays at 100%) 5 
and in the “t" group it reaches the maximuz at 1,000 - +,100°C and goes 
down. Ax intense grain growth in the 900 - 4,100°C range i8 characteristic 
for gilohrome steel. In most of the steel grader ¥ reached 100% at 1,200°C 
or earlier, and in some cases it did not exceed 80-90%. Consequently, the 
trend of the plasticity indices 6 and y at high temperatures te practically 
the same, and they are equivalent until the formation of the neck on speci- 
mons, but after it the ¥ value gives a more complete plasticity characteris- 
tic. Nevertheless, both factors should be considered in combination. The 
Nat group steel hes the highest plasticity through the whcle temperature 
range of het pressure working, but it must be born in mind that in complex 
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stregs conditions (e.g...tube picretag). “be preperties might be different, 

as well as that the obtained O and } values might no* be true for 1Kh18N9T, 
Kh1i8N12M2T and Kh17N2 in the case of a high ferrite content. Particular 

care is recommended in selecting the process parameters (temperature in 
particular) for the "b" group, for a large part of these grades contains a 
high quantity of primary carbides and includes low-melting eutectics in the, 
cast structure... The impact strength (ax) drop with raising test tempera- 
ture from 800 to 1,250°C was common for all investigated steel grades (Fig. 

2). All grades (except Kh23N16) with ay varying ay 1 were the mzst plastic, 
the specimens tent without ruptures; grades with an -mpact strength varying 

as 2 broke in tests.with only few exceptions; they belonged to the group 

"bE" in tension tests. The conclusion is that impast strength variation is 
Opposite to tha plasticity variation at a high temperature range and canno+ 

ts ueed for the plasticity indices in this case. It must always be evaluat- — 
ed jointly with deformation resistance test results in equal test conditions 
The ¢gbtained data can be used to determine the optimum temperature range for 
different steel grades, as well as for subdividing the grades ints groups 

for similar technological treatment. A further syatematization of test data 
ie advised. jThare are 3 tables and 2 figurea, 
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TIPLE: geleotion of suitable functions for the utilization of the 
Ritz method in the theory of working netal by pressure 


0/001 /002/015 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurg:ye, 
no. ty 1961, 73 ~ 63 


TEXT s he article deale with the application of the Ritz method (Ret. 
Ain We Ritz. Ueber eine neue Methode zur Loesung gowinser Variationsprobler 
‘der mathematischen Physik. Journ. f. d. reine und angewandte Mathematik, \ 
Bd. 135, He ty 908) for the calculation of diffarent practical problems nf 
pressure working. | Such problema consist in determining the functions of 
displacement components, and the searched for functions are written 1n 2 


seriess 


Uy yet (x12) + ag-f2(%j¥12) + eee t anf y(%s2)s (5) 
where Up is any of the coordinate axesy a} ~ ate indefinite (variable) 
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parametora; £1 (x9 92) ~ “euitable" functions reflacting qualitatively the 
displacements pattern and .aatisfying the boundary 20ne eonditions. The 
problems disoussed a8 examples eres upsetting of oylindrical pillats be- 
tween flat plates; & parallelepiped between flat platess 8 sans where 

the purpose 18 +o determine the propagation of plastic deformation, with &@ 
aimpie axisymuetrical forging used a8 an example. The mathematical analysis 
of the individual casee ends with recommendationst 1) If the Ritz method 18 
used, the suitable functions must be elected 80 as to reflect mere or 10385 
completely the boundary conditions corresponding the purpose of investiga- 
tion. 2) The syatem of suitable functions describing the deformed Bvate in 
technological problems can be selected with & seriga of rough agsumptions 
(uniform deformation, the hypethess of flat aections, att.)> 3) When the 
propagation of displacements and detormatson within the body has to ve d°- 
termined in detail, the suitable functions will be more complex and contasn 
two or three yariable parameters, ana at the sane time satisfy the boundary 
conditions more completely Tpere are 8 figures and 13 references’ 42 So- 
viet-bloc and 1 non-Soviet-bloc. 
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